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\NiTRODUCTiON 



ONE. OF Twe KAOST IMPort^wT APPUOAtiOMS 
oF EC&CTROiwlCS 1‘a THE USE OF SENSORS TO 
OETEcr anO resPono to external stimuli . 
.SOCH AS TOUCH, PRESSURE., WATER., HEAT, 
tM6uETAC PiElDS AnO.SO FORTJA. THESE 
ARE Among THE SENSOR APPEltATiOWS IN THIS 

Mini- notebook . Vou can make some sEnsors,.. 
And mAwv sensors and sensing s'!/ stems 
ARE A\/ailA8EE from RAPtO SHftClc STORES ..L 

And Radio shack. UNUMITEC)- 



DESIGN TIPS : ; : ::; ; 

1. THE o.eiauiTOUS 7^1 operational AmPLIF'/ER 

IS USED IN THIS MIN'- notebook.. goT V£>L< ^ 

can. sosst.itutE newer ,op Amps if voo bo 
NOT EXCEED THElR, MAXIMUM POWER SvjPaV 
VOt-TAGE. BE SURE TO CHE C X THE . Pi N OUTC IN£ . 

2. UNLESS CTHERwv'SE SPECIFIED, U5E l/4 OE.l/i , 
WATT RESISTORS AND CAPACITORS RATED FOR 

At least the PovjES SuPPiV voltage, iF EXACT ; 
.UALUES are unavailable , VOU CAN VSuAUY . 
SUBSTITUTE VALUES VUlTH IN iOTO LO % OF . .i. 

the specified value. . : . 

5. ALWAYS Build a test version of a . . . L. 

.circuit on a sdloerless bread eoafld 

.6£FoR.E KAAKlWiS A PERMANENT VERSIOM. 

THIS WILL Allow you to make MoDiFt cations 

TO -mE. Circuit; 



SAFETY FIRST 

1 . POWER. SENSOR. CIRCUITS WITH BATTERIES. 

. 2 . Do-'t- yourself sensor circuits are not 
.Appropriate for medical applications or 
.when Hum ah life or safe. tv is at risk.. 
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ELECTRONIC SENiSORS 

AN el£ctrow\c s&nsoR Responds to Aw 
eXT£R,N^L Stimulus such as LI<5HT: 
souNb, Pressure, vigBATiow oRTEMPEftA^ 
tuRE. MDSt sensors can 8 £ PLACED f.W 
ONE OF Two cAT£<SofttES- Simple GO'NOGo 

sensors that act kuch Like, am om-oFF 

SWiTCA AMD ANftLOtS SENSORS WHOSE 

OUTPUT (S proportional TO THE stimulus. 



CO' NO GO SENSORS 



GO- NO GO SENSORS ARE ALSO RNouUW 
AS ON-OPf, NES'No OR EtNAR'1 SEMSdRS. 

Some are simple mechanical deuices 
Such as ma^snEtic proximitt switches 
AN t> UIPRATIOM sensors lire those used 
In VAR\OuS security SYSTEMS. 




MAGNET le REED SujiTCH 

(magnet Sensor) 



pendulum Switch 
(V i oration sensor) 



Some go-no go sensors include an 
Analog sensor and ^ circuit that 
snitches On Cor ofp^ whEm thE Amplitude 
OF WhAT \S BEING SENSED EXCEEDS 
CoR FALLS BE low) A CERTAIN i-£u£i,. 
..OFTEN THE PO|nT AT WK\CH -m£ CiRCUiT 
switches can be adjusted BY ADDING 

OR changing, the value Of An Exter- 
nal resistor or by .a OiG/tAL SuiitoH , 

•ARRAY.;,,., ;. , ; 

4d- ■ ! 




^M^LOG SEMSORS 

NAANV KmiiS OF AWAL 06 SEMSORS ARE 
REAfMi.v Available., some cp ine. most 

COMMON) ARE OESCRlEED H£££:. 



PlAOTCRES\STOR 

LlGAT- SEmS iTwe resistor 
V-'UoOe RE'il'aTAfOCE CRAnJ&ES 
WITH light. 




PHOTODIODE 

LiGMT- SEMS ITIVE D)O 0 £, 
RiUiLH PRODUCES A CUftREKiT 
IK! RtsPOMSE TO LV 6 MT. 




THERNUSTOR 

r£MP£P-ATuRe.-SEMStT\ve. 
RES\ST 0 R whose fttS^ETA^CCc 
CHAKlGtS WITH TEV^PERAtuRE. 

MICROPHONE 



SOuMD -S&MS ITIVR SRmSOR 
WHICH PPObvcEs A voltage 
OR CHAnIGES a CAPAC(TAk)CC 
AS THE SOvmO LEueo CHAMGEE. 



PIEZOELECTRIC 

VARIOUS crystals or 
CE¥LAm\cs vjhvcH Produce 
A voltage when! SEMT, 
Vibrated or subjected to 

MECHAmVcAL shocr. 
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BASIC SEMSOR CIRCUtTS 



Et-E-CTROlO I C SEWSORS: REQUIRE A. E>EUt(ia 
that IMDICAT6S WHErJ SoMETHIhka HAS fEES) 
SEMSED, TKE IMDICAtOR for a SIMP(.E (50* 
|viO (sO 5EWS0R SoCt-t AS A MASWE'T SuJiTCH . 
CAKJ Ee A tAKpj i-ED <SR £u2Z£R . 




LA(AP \S 

WJKEH A 
iaA^wet 
IS PR&sewT 



THE OtJTpuT DEVICE FOR AM AWAL06 SEW SO R. 
CAW 6fe an an aloe, or t»VS(TftL MEtERj 
Aw OSCtLLOSCOPe OR A COMPUTER.. 




AWALOS 

OR 

D\£ ITAL 
SAETEft 



MAWV AWALOG SEWSoRS Rtau\R.E A CiRCUtT 
TO PREPARa Twa SiGMAC FOR AM OUTfuT 
IWDVCAtoR. aw ESPECIALLY USEFUL CtRcl/iT IS 
Twa operational amplifier CoP AHVP'). THE 

OP AMp CAw -ntAwsFoRM TEE JIMY CuRR&wT 
FRoM A PAOTOPtOOE IWTO A VOLtA&E THAT IS . 



EAsiL'i indicated bv a meter. 

^/vA. 



PHOrooioDE 




output 

voltage 



LICWT 

a 



* 





) 

SHNISDR^ XND COMPUTERS ‘ 

<So-NO&0 SEKJSORS CAW ge. EASilV COM- 
U£CT£D TO C 0 MP 0 T£RS AwD D'^iTAL ClRCunS, 

TO CowPuTfeR 
MOUSE SumtcH , 
xo'^STtc.K. Switch 
og PAfeAtCEL PoFlT. 




^^J^L06 S£WS0T?.S require A CiRcuiT THAT 
. ■niAHEFOB.M.S THE S16WAC FROM- TME SEWSoR 

iMTO Dt&iTAt Form tkAx a comPvter. cak» 
UKiDERSTAhiD. OwE APPROACH IS TO CWAwe.£ 
. XA£ S^ChlAC ImtD a StR(W 6 Of PuiSES 
WHOSE frequency is PRoPoRTlOMAC TO THE 

, Amplitude of the siskiac. The computer 

,, :. :is T^Etsl Pe.OQRAMKEri TD COUWT THB PULSES 

DuJUNQ a time.. 




SkSnAL VoltaOE FREOugMCV : 



An ANALOd-TD'DiGf-rAL COWVEfiTER CV^ <^ON~ 

verier) chawces a signal from a sensor 
iN-m A EinART number PROPORTlOWAC TO THE 
Amplitude of the Signal. 

L ElNAftV 








TOUCH SWITCHES 



i 



! 

US£ 'STftN>E>P(RD SWITCH wh£M POSSlgLE. | 

FoP sPcCFfiiL APPutA-nOMS OR FOR OlTRA- ^ 

THits) Switches try these sujitchEs. i 



MULTHL^YER SWITCH 




TQ 8 ATTERY ' PduJERED Circuits oiOCV* 



j\ - OVERREACJ TRAWSPAREmCV FICmWITH ^ 

Aluminium Foil squares attached to lower. ' . . ; 

..SIDE with CEKEmT or. DCUELE-SIDED TAPE. i : 

^-SAmE material as Al with a pole. 

PumcUEd At each Switch POsitiO/J. i .. 

^-ware Etched circuit Board as showxj ; 
or Position switch elements over foil 
pattern in a PRE- etched BDAR-D. : 



TACTILE FEEDBACK SWITCH 



OmERHEAD TRAwsPAREWcy 
Film with aluiuiinum 
foil cemented or taped 
to lower Side And 
cementEd or. taped to : 

ETCHED Circuit go ARD . 
W.1TH COM® PattERM* . . 




. J.. 




WHISKER-STYLE LEVER SWITCH 

ATTACW PLASTIC, rod OR MoSiCl wiP£ TO 

MD\JA6.i.£ L£y£R OW A SWITCH TO MAR.E, 

A wmsRER Switch. 




WmCKcR. SwnTCH APPUCATIOMS: 



.RoeoT(CS-S£MS£- PREStwcE of 0 EJECTS. 






- - p ■ — ■ h 



WDUSTRV - HAM WHISKER O.VER COtOUEVOE 8£AT 
TO D€T£CT CARTONS AmD OBJECTS-. PA S5IN<5-- 6V. . 



RESEARCH' ORAiS wHiSKER 0\/6R. SOiC OR. SRASS 
TO &ETE.CT A(OD count AOCRS, AnD PCANTS- 



h • • + • >• 



PHYSICS OF LEVER' SWITCHES';. 



THE whisker SWITCH 
.IS A secotuD CCASS LGu£R. 



.APPUED 
, PoRct 



PIVOT 




gCSuCTS BELOW 
FftOH PoSTAiSE SCALE 

And roler tapeo to 
swtTCH LEvEft. R uler 
WAS, PRESSED A6A1MST 
scale PlAT FDRh. . ; - : 






r 

R£S 1 StA M CE^ FuL CRU (H 



for am ideal. LEUEP. 
APPLIED Force r a = 
resist A MCE Force >S 



2_ 
S 
1 o 
1 S 



F0C.C £ (^ira.rtiS^ 



.11 ■ 3 

T.l 



1 0vMCE = 2S3E SRAHS 





PUFF SVViTCK 

A PuFF S'AJITCK IS CLOSED EV AlR PRESCoAE 
OR SimPLV EV BLouoiM<^ iwTO A tu££-. PuFA 
SWITCHES ARE EXPEm^WE AmD HARD TO PlND, 
But VoO CAw easily MAKE THEM. OF THE 
VARIOUS KtiuDS I HAVE MADE THE TVPE S KOwnJ 
HERE VS THE MOST RELIAELE. 

PRVMCIPLSL of CPERATlOrsl ; 



Blow 

HCRE 
— s-(i: 



TU86 







EXPA wpAgLE 
ELADOER 



LEUER 

Switch 



MOISTURE. iN! YOUK breath wUL COMDEMSE 
IkJ-^iDc TPil T0S£ A>jD CAuse. A ^WIT<14 M£ChAM5M 
TO CcRP.0D£ OR STiCVc. THIS m£THOD K££. P £ 
MO;StuR£ AvaJAV from THt SWITCH. 6EL01.^J 15 
A CDEMO^^iSTfiATloM SWITCH WHICH CAaJ fO^tA 
TH^ BASIS OF F WORK|i^(S Pc^^FF SuJlTCK. 



aOuar^o M 

TU 6 I rO G 



SjndHR. Clips: 
SMAtC ME[>1 dH 




OOICALLY BALCOOM 




] 


. REMOyC-A^D 




o 


O 


f 


CLE4n TUBt 


Switch 


u 1 


n 



6Low 

H6AE 




THIS ARRAMiSEMEMT allows Ypu TO 
dUVCKLY MAYE a CEMOMSTRATIOW PuFP 
swjtck. For permamEmt use in) stall w 
A PLASTIC Box CowwEcTUO TO THE OUTSIDE 
WORLD WITH A brass AaCARVUM, TUEE .! 
3 UMCTIOM AMD- switch WIRES, i 



.(£,'21 SCR£,^jJ^ UJASRtR A.t^D MuT PAPER CUP 



pm:ome plug switch 




?oit>£R. wsR£, 
ACROSS Tine. 
reR.^A^^)^vLS 



;ltO$e,RT ,PL06 IN TACfe 
rro clqse switch. 

.PULC PCUG .from, tack. 
to. op&N .Switch. 



■. . 1 . + 



h b 

II < 

I! . 



TO attach 

b knotted Cord 

)'| TO PHoMe 
Ft PLUCs co\/er 



TILT. ..SWITCH 



'iL 

M P 






OFF THIS SujtTCH CCOSES .WHEN A 
f STEEL AIR <SUN SHOT CEE) ROLLS . 

66 A<SAlis)ST TH£ TER,(HiwAlS IN A . 

\ ... 1/a.- INCH PHONE PLU6 . INVERr. 

ON Phone Plu^s to open switch. 
Protot'^pe used zinc- Plated , . 

H.S tMni B6 COATED with! a . . 
LATER oF PRoTECTlV/e LACduER. 

WHICH Does mot conduct 

£L£CTR|C.\TV. therefore, X ... : . 
Placed se! In smhu. hole Gored 

IN wooD^. W£Lt£D solder OuER 

IT AND Pushed bb from hole with 

i... SOLDERING IRON. CtZ WAS HOTI) ! 





MUSIC WIRE VIBRMION SENSOR 

Mu-alC iaJIRE. CMMLkZLE. filOK hOSEV CR.A.FT 

■sToiies!) ts sTiFp "sTeEL w\f.e. that spaia*^s 
(SACK TO ITS oHi&twAc PosiriOM AFTER 6£i/^c5 
BEmT GENTtT, Aa^J'SIC WJIRE CM g£ L/SEO TU 
MAk£ MA/^JV KiMDS OF TILT AmO l^'BIlATtOW 
SWITCIAEE. that work IM VARIOUS PoSlTIONsS. 
CAuTIPM: JSE Do-iT-VOuRSEIF 5£MS0R like this 
OMLV For gATTERT-POKjEREO APPLI CATiDNSi 



CUP 






KuOiC 

ujiRe. 



F'SH Ik) & 
WElOHT 





COPPER CLAOOlMO 



TO EU2ZER^ LlOHT OR ALARK 




Scft£\w 



wASh\£A 

Solder 

LU G> 






REDUCE SewSlHUITV 
BV M0V/'K)O wEUSMT 

closer to clip or 

6V IWCREASVWG GAP 
BETujEEK) W'RE £wD 
AMD COPPER FOIL . 



BlMDER LEAD FISKIPMG 



CLIP 




WEIGH r "lij 



ORCvir BOARD 
two COPPER) 



■ / tUT5 




WA SHtR 



wur 



CIRCUIT EoARO 
(COPPER CLAti) 

HAROWAREl <e-3t OR S-^M 







) 

P1E20ELECTRIC VERATlOfM SENSOR 

CER.TMM cP^StalS ANiD ceaf\MlCS 6£WD ;w 
RtSPOMSe TO ^ VOLTAGE AmD G£,w£.R.ATE. A 
voltage IVH£n g£K)T. THIS PHoPEE-TV IS THE 
PiE2o£i.e.CrR,lCl EFf^ecT, a PiEZO£L£cT(AiC, 
guzzER eL£Lte.rsJT IS A sensitive VISEATiON 
SEW50R . TRY TKI$ : 




PiE-2-o eozzER elemekjt Super bright leu 



TAP TH£ Piezo £i.EM.6,K)T WITH A Pewcil while 
Looking iwto the two of the led. each tap 

WILL CLUSE THE LEO TO PLASH. 

GETOP SELOVJ IS A SEISMIC SEMSOR.. 
THE version X NV^DE DETECTED TRAINS 
1 MILE 0.(fl AwAY. COtOwECT THE 
LEAOS FROM THE PIEZD ELEMENT TO AN 

Analog volt meter, seismic vi^rat/ons 

WILL CAUSE THE NEEDLE TO JVmP UP TO A 
VOLT OR SO. THE VJE16HT CAm gE A LEAD : . 
fishing WEVGHT or a q-UOLT EATTERV, 




SR.rCR,.' T concrete. WJEiGhT tMOUE 

Floor closer to sricic to 
-■■''* ' . T Reduce sensiti/itv) 



IS 



PENDULUhA SWITCH 

PEmdulum Switches are ideal For. 

DETfeCTiMti TiLT AniC> U16RATIOM. TH£V ARE 
USED IK) SEtuftiT/ SVSTEmS AnO SEismiC 
semsors. pemducum sujtTCHe.s Aft.e. 
EAStl'i made from AEADILV AvAILAElE. 
MIATERiALS. MEWE'S OwE Vou cam mare. 




"kwASREft.- USE TlMhJED \WA£R£R , SOLDER A 
WIRE TO WASRER. CEmEwT WA5HER OVER HOLE 

dis-illEd im the semsor Deck.. 

CRASSlS IS PLASTIC oR. wETAL ENCLOSURE . 
SemsoR DEC< is circuit 60 ARO KwreRlAC 
(wiTAOyT COPPER Foil' 1 . SECOMD SEMSOR deck 
RAS wASRER WITH LA£(S£R ROLE THAW 
WASHER (M UPPER, DECK. PROVIDES A 

SEcomD SkSwAl As tilt 09. VtgRAT)OM (S 
IMCREASeO. 
lb 



PENDULUM QUADRANT S\W\TCH 

RE.P/,ACt TH£ Simple, go-mo &o WASHEK. 

SuorCCH ow “mE. F^CIMG PftS£ with A 
CIRCOLAR ARRft'V Of FOUR. oR MORE SESMEMTS 
Sou CAhi MAKE A SuJ fTCH UJHiCM \hJ0t- 
CAtES -the biRECTiOfJ OF TILT oR iEE.AXJO/0- 
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. SWITCH-TYPE ALARM SYSTEMS ' 

SEC'-'P.ITY ^LAR^^ systems USE 

OjO-oPF Cspst^ switches to T>£TEC-r open 
Doors anO windows or vieR.AT(oN. macwEt 
switches j metal Foic breaks 

WKEn a window is SUoK-En) AwD yiERAT/OM 

SEnSoS-S AR-E often used. 



TYPICAL hAAGMET SWITCH 




BASIC OPEN-CIRCUIT ALARrsA 



SEwsoR PAn\C ’ Alarm 

. :SunTCH£S . . Switch 




Alarm. 1 sireh, 6 uz 26R oRLAMpi is 

Activated when a switch closes. Bvr i 

THiS CIRCUIT IS easily DEFEATED SlMPCV 6 Y 
Cyr.TINS A WIRE.., .. ...^ 



. 1 . 



IMPROVED OPENl-ClRCOtT ALARM 



.Reset 

X Switch 
SM 






WORMiAUV 

opeM 

Se.MSOR. 

S\MiTCrt£S 



9 

^ l> 



i I ReiA'f I 

S5 Rvot-t, 

. T>4e RetiAY i5 
-. FORMALLY GFR 




ei 



WjHtA) A SEmSOR. SUJITCIA-IS CijaS£D. TH£ . ., 

■RELAY Pulls im &md the alarm stays, om . J 

,Us)Til.th£. Reset swircK is oPewED. 

■THE circuit CAfsl es OEFEATEI) BY CuTT;lfU(S, 
A Switch, wire before CLOStD6 , a semsoR, 



CLOSED-CIRCUIT ALARM 

i m. j • 

:TH\,S circuit . MOMITO.RS THE 
/SEMSOR SlUtTCHES COMTINUOUSLY, 

THE ALARM IS ACTIVATED IF 
A SAW ITCH .WIRE IS Cut. ■ I 

THE RELAY DRAWS cuRREmT q ' t 

coMTiWtifiuSLY- . ... raS—XTA 



ALARM 



Si 


RELAY 




^ UOLT 


X NDRMALLY- 


500 Jl 


CLOSED 


^ 



y SENSOR 
^ SWITCHES 




PRESS S4i 
TO ACTIVATE 







I MTELLIGENT, SWITCH 



SENSOR 



S£CvjP.iTV SYSTEMS ARE- MOR^ 
:s£<iuRe ujHe.(0 TKE SENSOR SWITCHES : 
.ARE WORt^A.H.N - closed. AnD ComuECTED . 
\N S£ft\£S Lire THIS-* . . : . 

SX SE ■ " S3 SH . 

r-~<>t 7 - - ■0-0 cn? CrO 1 • 



WHEN A SWITCH IS OPENED AN AlARK . 
SOUNDS OB. A LAMP FLASHES OA). SuT 

the circuit does not indicate which . 

SWITCH IS OPEN.- THIS CIRCUIT 0OES:,.L.; 

H I 



SI 

; . 

, L«AAA- 
iK 

, .^( 



: 


n 1^1 ■ r IP ■ 

.. E J 


S 3 ^ 


SH 

k.. JTVr^*^ j 











r ■ ■ ^ 








_ L _ . _ 






RM. 


- 


w 9 SM 


1 p J ■ 1 1 1 


ibbbi 








Z.ZK 


-■ 


3 . 3 R 


‘H. 7 K; 





1 



NORM.ALCV THE OUTPUT IS CLOSE TO O , ,E . 
OHN. WHEN A SWITCH IS OPENED, A . , I 
CORAES POWDINE RESISTANCE APPEARS AT 
THE OUtPuT. UulTH THE RESISTANCES. ! 
-ASovE, IF THE Our.Pl/r IS ?,JZK THEN 52 . . 

,1S OPEN, this met KOO. ALSO INDICATES ; , . .. 
iUJHtCH OF TWO.. OR. MORE. SWITCHES ARE; .. 
.OPEW . WITH . the. VAi-uES ASOI/E, IF ; i 
nt£. OUTPUT IS:. 5. S.K, THEN SWITCHES.;...... 

■1 AND 3 ARE OPEN.. 

i 

IMPORTANT TIPS 

i 

USE <SftEAT CAAE WHEN D£SliSNlN<S AnD! . 
InStALUN<S SECuRitV . acarm svste/^s.I . 
BE SURE EATTERIES ARE FRESH AND . ; ; . 
test tH E ST ST £ M... .0 FTEN.. 

lo 



IMTELUGENT SECURITY AL/\R^A 

SI" 5.5'. WORM^LLV Ci.0S6D MAfilOE-r SuJlTCW£5 

SI SI SH ■ is 




R1 

l-AA/U 




et 

LAMJ 



R3 

L/wVJ 



Ri - 10 k (Rl-RS'. w) 
ZZ ¥. 

R3 " 33 k 
RV “ HT k 
85 "100 k 



0P£RftT£. 

IXUJ 





R4 

LjWJ 



5C? 

-OlQ- 



R5 

LWU 



PRtSS TO T£ST 



READOUT 

RELftS (.-RvaLT'SoOJiy. 






mo iL 


r— o c 


0 -| 


m w 








I— rJ 


1 H- 

L 




If^ ' 1 





PR£ES Awt> release 
SS TO ACTWATE. 

Sio: NORMALLY CLOSED 
PUSHeUTtOM SWiTCrt 

S*7 : SPOT sw ITCH 




R£,SlSTPiMc£ 
itsJDlCAXED 
6Y M£TfR 
REVEALS 

WHICH 

Switch 

IS c-pe.n 

'i' : ■ 

OHM. 
KETER : 



Ji: :i 






OP£RATIC>w: 



i. PRESS Sfc TO TEST. WIU SOUND.) 



2. IF ALARM SOUNDS, T06SLE S7 To -m£ 
READOUT POSmON 'TO SJL£M0£ Bo22&R.'m£M 

sw itch on ohk keter and read the 
R£ s\ S tance, if resvstance is owlv a feuu 

OHmS, the BATTERV \S TOO WEAK. TD POLE 
IN •fflE RE-LAY. ... 

.11 



FIRE OR WATELR SEMSOR 



TK(S t'iOCkMAi.I.N -CLOS.tt) SujiTCW iS 
CLCS£C> l\ SueST^^JC£. M£i-TS 

ujhEm Hot or. Di55(3i-w£-5 iajmEN wET. 
For sAferv the su.'tTCM opewS ip /t 

IS D£S,TRil VED. 



F t ‘ Place sectiopo oc biathday o\tji>i.£ 

"FEslSOP- SaP. SijJITCM Cuii.4 CPEN iAJHEaJ 

WAX M£i.T 5 OR !P CLoWES PiH SuRmS AwAY. 



water - Place aspiRih or other water s^lcible 
TASlET or capsule iM ScmSoR <SAP, 



f 

1 









CCOTWfeS PtA) 
SEWSOR '■- 




CeO^EP 

CmO Atwi.t.’) 



f EEMT PfiFER CLIP 






I 

A- 3 R 





QPElsl 

(ACTWATEfc) 
COmw£cT 1 &W 



I 

PAPER 
CuP 

fc-3R 
ScREiU 
Amo mut 



pLAce 

COMKJ £cT/ DW 
UJI F£ AT" 





PULL SWITCH 




US£ THl^ SuuiTCH TO 
ACT\\JAT£ A LIGHT, SlfitrO 
OR. 8U22£R WH£.N a DOOR , 
VJlvoOCu) OR mAJL S0> iS 
OpEKstD. TH£ VERSIOW 

ShO'jjn) vA6R£. is (OORMAaV 

CPEtO. THIS MtAfJS THt 
switch cam 86- B'jPASStD 
CuTTiiOG ITS L£AtJ5. 

For (joRhWLCf C!-cs£D 
0?£.ftATlOiO U5E. THE. ^wlTCM 
ON FAC IN 6 PAGE. AnO 

ADIoST SCR£W Sc that it 
TO'JCHES -TMt PApaa Ci-iP 
when -me. Poll strip \s 
IN PlAc£. a TH1CR.ER Poll 
StR\P I'^iOHT E£ NtCE-SSARV 
IF VOU USE. THE NoR-MALLV 
closed s\w\tgk . us£ screws 

OR. C£hTmt To mount Soj (TCH, 
H-HC or L-Jl SCREWS ANO NuTS 



■1 r 






Plastic W clothes 



P'JlL 
STRIP 

CORD 



eve 

screw 

M ' ' ■ I 

[ » !T 

M 1 ' ^ ' 

1 

M M 
> ,u V I 
I i’m I 




PIM 




File the ^A£AD Of 
ONE OR EOTH SCREWS 
50 closing the 
Switch in ill cause 
THE SCS.£uo5 To PRESS 
together And mot 
sciPE -no on£ side. 

PlAGtiC Pull stRiP 
IS CuT FROK PlASTC 
Milk. oR. soft drinK 

Bottle.. 

FOR EATt£RTPcv>£R-£D 
AiPPUCATiDNS ONLV' 




I I < I'l (1 



-Ih 



IS 



Poll to actuate. 



VOLTAGE SENSORS 

GO'/sJ060 V0LTA6& 9EKi^oR.S HftWE MAlsjV 
USEFUL APPUt^TIOlOS, THEY CftN E£ MAD£ 
USlMiS ZfcN&p. OtODES OR COMPARATORS- 



ZEMER DIODE VOLTAGE SEKiSOR 

VOLTAGE 

fM Ri tU LED 



LEO ^^)|LL SLOUJ WHEtY IMPUT \/0CTAGE 
EXCEEDS EREAK.DOUJN VOLT AGE OF 01- 

R1 = (voltage IM - V/l£o) / r LEO 

VLe.B RAMGES FROM ABOUT 1.0 TO 1.1 volts 
For visible LEDs (see LEO SPectFlCAr/OWS). 

IlEO is desired CuRREMT through led. 
For 10 kviA cuRrEwt , l(.&o IS O-ol. 



BARGRAPH VOLTAGE SENSOR 




THE LEDs Glow from 1 to 5 AS lAjPuT 
VOLTAGE RISES FROM ABOUT £ TO IS VOLTS. 
0< TO USE ZEHER OlODES WfTH OTHE/2 
6REAKDOWW VOLTAGES, 





1 S H 5 
VCLTftSE RT IMPuT E 



R.£f£Re.fOC£ 'JOltAvCSE TO IMPoT 



I- 10 
o 6 



LBO is OM UJHEiO 

iS freovE;, '■ 
Etf£R£^S4£. UttuTACE. I 



C£D OW 



te.0 OF^F 



Z Z H S 
V0LTA6E AT IwPuT K 



IS 







V 



ANALOG PRESSURE SENSOR 

pRES?wg.t S£fO<oRS /\R£ E<\EI/.V MADE 
from simple materials, this OME CHAWtSES 
TM£ RESISTAmCE Cf A POTEmTiO M ET 6R. , 




ATTACH SPRIM 6 

TO Ear. And chassis 
iTK s cRtuJ ^ Mur 

AND WASHER. 

MAKE EAR from 
woot> OR Plastic. 
SECl^RE to shaft 
OF potent I DmEtER. 

cement or 
SET Screw. 




SIDE VIEW OF 

CHASSIS'. USE Potentiometer 

al-ominum ENCLosofie. Installation 

2(o 




) 



SIMPLE PRESSURE SENSOR 

THIS Simple •semsor odes mot provide 

TME CowSiSTENC'f Of A POT £ wryo M ETE.R , 

Eut it is VER^ ea^v to mare. 



Pressure primted 




POSISH COPPER SIDE OF EoTH SoARDS. SOLDER 
CONJMECTiOM VJifLES TO EACR 60ARO. THEM 

comouctwe Elastic foam (oseo 

TO protect IC^) 6ETui££M coPPER SiDES OP 
THE 60 AE.DS, Pi-ACE SEMSOC IkI SM4CC PlASTIC 
gOX TO hold it TOSETHEP., 



PRES SURE-TO- VOLTAGE 



+^v 



R5 




Rs AroD R1 FOAM 
yOCTA6E DWIOER. 
REDVCkNlG fts 
IM CREASES the 
VOLTA6E AT RS. 
ADJUST R1 TO 
CAM BR. ATE. 

— — >- 

me^atwE 

~ ouT 






ExPERIMEwt with values op R1 AwD R3 

TO CluE DES'ftED OUTPUT. CowweCT RsTO'S'^/ 
TO cSWE POSITWE V0LTA6E OuT. 
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STRWM SEMSORS 



^ ‘S.TRMKi &AU6E IS A Resistor hai/ikx;. a 

RESlSTRAiCE wmCA CAAn) 6 £S TWE 

RESIS-OE. IS SElsiT OR PvAJ'StED. VOU 

CA^l EASILY K<WK.E A wjoRRIMG STRaIa) 6 AUeS£ 



GGAPWITE 

PEisJCil 



mote : 

PE MOILS i)D 
KOT HAwE 
GRAPHITE LEAD 




FLEXieiE 

Plastic 

(ROUGMEw 
W'TH SAKiP 

Paper if 
mEcessarv) 



Multimeter- RES 1 ST AMOE settiniS 
f 

BEMD SEmSDR -rowARP 
&EA?MlT£ SlbE TO REDUCE 

OR A-.MAY FRok graphite 
, SIDE TO INCREASE RESISTAnCEI 






4/ 



Co MkI £CT 
SEmSOR to 
Clip leaps 
oR ose. 

M £THO 0 
EeLOW 












r 



£F 



MULTiMETER 



COPPER 
Pc EOARD 



STRAW GAUGE 






rt 



OPPER 
PC SoARD 






STRMN SEKISOR APPLICATIOW S 



^A'^ PiRST STRfurO GAU66 PRoJEcT momitoREP thE 

p\puem£mt Of A Mo&ei. Rocket imstmjled in a wiwo 
TUNtotL EtRAPPEP to toe side, of a CHEVY. 

IT WORK&P. HERE ARE OTHER APPuCATtOMS- 

PRESSURE- SENS |T\VE RE^tSTOR USE STRAIN 
SENSOR to COWTAoL FREGiuENCY of AuD/ 0 CSCfLLATDR 
oR EAiKi OF Amplifier. 

PRESSURE - SENS I TW£ SloitCH - USE STRAIN SENSOR 
AS VERY sensitive touch Switch. 

accEcerometer- attach weight to qmE End 
OF strain sensor. MPUEmEnt IAjILL change 
resistance cf sensor. 

SCALE- Attach strain sensor to Eottom. S'DE 

OF Fi.£xigCE PlAtFoRM. CACIKRATE 6V PoAcinHG 

ITEMS OF Known weight on Platform, 

EXPERIMENTAL' Robotics and detection of 
UiERAtioH And movement. 



STRAIM SENSOR DESIGNS 



TRV these variations TO INCREASE 
SEnSitwitv or maK-E Single -Ended s£m50RS. 



HIGH 

SENSlT'unV 




t r 

Si nGLE 

Ended 




CAugRAfT OR Adjust 

Resistance gy lightly 
STROKING pencil Eraser 
Across graphite. 

try coating graphite 
Uj ITH TH IN layer, of 
Paint tc PRotEct fRoh 
Unwanted chances 
IN resistance. 





STRMN SENSOR RELA'/ 

Tms CIRCUIT B£ AbJusreo to Pull in a 

RClAT V0H£fJ SeMSOFl tS 6£MT OR tuj\St£’D. 

V P-^ 




STRAIN SENSOR TONE GENERATOR 



The. {=Reau£N)cv of -me TOMt prom th£ sPEAKtR 
CI46.M6£S WH£fJ THE SEwSOR. IS BEwT ORTWlSTEb- 

+ ^ U (N CREASE VALu£ or Cl 




50 





STRAIM SENSOR AMPLIFIER 

TF^\S CIRCUIT COfoueRTS THE CHAMiSE IM TH£ 
REE\Stamc£ OF A STRAIM SEMSdR to A 
CHAM(S£ IhJ VOLT A & £. 



+ R 7 




THvS circuit Amplifies THE CuRREmT 
THE ETRA'nI EENSoR. (Iin^ SV 1,000,000. IT J5‘ 
THEREFORE VERV SEMSiTivfc. REDUCE RESISTANCE 
Of ftt TO REDUCE SAIM CVour = X,^ X Rl), 



Results vurrH t/P'oie straiw se wsor (Vo-tV 




FLAT 

l.-^Sv 




SEn d 

OUT 

l.iz V 




PLAStiC StRiP 

mvlaR^^ ^ 
Overhead 
tR ansparencv 
Film ^ Product 
FACKMiniS, £,tc) 

ROUOHEfJ lAilTH 
SAND PAPER. 



8Ewd USEkjARROW 

LIME WHEW GAiW 
2, IS V IS HiiSA. 



5a 





MAGNETIC FIELD SEMSOR 



A compass iS. A KW^wETIC F(£i.D SEMSoa. 

A L16HT SEMI^OR DETECT TImY MOVEmEwTS 

OF A Compass neeoce. caused Bv ectcraic 
Motors, /va^wEts Amd Solar Activity. 



SiN)iSL£ SEM 50 R 





Photo R£C 1S7CR 
OP 

PAOTO IRAMSISTOR 



compass 

M-MORTK S-SOutK 

t 



OUAL SEMSOR. 




SAM 50 R 5 



W 



t 





PHOTOPe.SlSTDRS 



bottom 
viEvJ ' 



USE. CLEAR , DOU0LC-SID£Cs TAPC 
TO attach SE Hi So as TO TOP OF 
TRAWSPARENT COMPASS. TAPE 

gLACk Paper, over semsqrs. 



TEST gY Placing comPass om clear Sox white, 

PAPER. Room lksht will S£ Reflected upward. 

install compass AhJO.LEO IfvJ Li6HT-T1<sHT £OX. . .. 

3 Z 



■ MAGNETIC FIELD SWITCH : 



LiGHT-TiGur erjcLosofte Rotate. so 

j Pel IS ou£R.we£D«.e 




4<|_AAA. 

R*) 

L£& IK 



Rt Controls 

StNSlTWlTV 



R1 > R3. 
look i laok 




ADJoiT COMPASS AwO R2. 
Or so L£0 SuilTCHeS OM WH£W 
A MA6WE.T IS MOVED 



I 



J6)V near compass. 



MAGNETIC FIELD AMPLIFIER 



ucht-ti SHT 

e.u CLOSURE. 

I 



Rotate compass so pci 

AMD Pci Aft£ OVER K)££OlE . 




TO AnAL 06 
MU LTt METER, 







□_ ■ 


[look ^ 


look 


1 



_J ADJUST R1 until meter. m££Ol£ 

IS WEAR C&ntER op SCALE. WHEN 
R3 IS 10 M , CIRCUIT bETECTEO 
SU6MT MOVEMEWT Of srft6M<» . 

. MAGWET, I METERS (CFeeT) Aw/AV^ 
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VIDEO MONITOR SENSORS 



TAPt A L!GWT-S£M$!TPj£. P+^QTORESiITOR. , 

PhotdtR.anssist<3R- Ok . Solar c£ll to tK£ 

SCR6E.N) OF A ViD£0 WOWIXOR. A SPOT OF 
U6AT Flashed om the screem uwdEr the 

Li6HT SEMSoR CAfO THEM COMTR.OL A TON £ 

gEweratoR, LiiSHT oR Relay, thus light 
ON THE monitor's screen REPLACES 
Connection wjiRes g£TMj£&tO tm£ monitor 
AnO the device fElNG CONTROLLED. 




1 . &USV Signal - ujhem a program, takes lots 

CP TIME TO CRuNCrt OAtA , USE THE MOUSE 
TO Mc>\jE The Sosy icon (a:) ouT/l it /S under 
A light sensor taped on the Screen, connect 

THE SENSOR TO A TONE GENERATOR. A v£RV 

Distinct change in the sound cf the tdwE 

UJ!LL OCCUR WJHEn the busy 'COM CHANGES 

TO the cursor symbol, this will allow 
Y ou TO Do something Else ujMile vou 
ARE waiting For thie computer to 
complete an OPFRATiON. 



2 . Controller- wRcTE PROGRAMS in ffAS iC , 
QBASlC OR other languages THAT PLACE 
Blocks cf light on a black sackground 
Directly umorr cne or more light sewsoRS. 
this will allow your CCmPuTER TC ComTROL 
External lights, Sounds And relays under 
program, control. 



3 . D RWE SIGNAL - TAPE A LIGHT SENSoR OuER 
the indicator Light for a hard Dftu/E. oR 

CD-ROM DRWE, connect THE SENSOR TO A 
TONE generator, each time TME bRu/E l 5 
ACCESSED A TONE. WILL SOUND - 

SH 




vtpeo Camera - video cameras are ideal 

FOR VJATCH 1 K 16 A SLEEPiMS EAgV oR A FRONT 

PoRCA. But Vou most wAtch twe monitor 

TO K.MOUI WH£N SQMETHJaXS HAs HAPPENED. 
TAPE onE or more Light sekjsors to the 
PART OF THE SCREEW LuHEfiE MOOEMEnT OR 
CHANGES ARE MOST LikELY TO OCCUR. THE?^ 
CONNECT THE SENSoR TO A THRESH CLP 

detector, when the image OM the M.owi'TDR 

CHANGES, A SuZTER W/LL SOuWD. 

Please note- ia; hi le all these applications 
HAVE been tested, they are Experimental. 

THE RESlXTS You oEtAiw WILL 6E SuSjECT TO 
INTERpEREwcE from AM&iEmt AND td MolO 

AND WHERE Vov ATTACH THE LI GAT SENSoR TO 

TBE MOnitoR. 



VIDEO MONTORTONE GENERATOR 




CE TO REPLACE speaker WITH PIE^oELECTRiC. gu2Z£R 

Element, p/n 4 and encAwiRE to Pins.) 

SS 




VIDEO MOIHITOR RELAV CIRCUITS' 



C4S.CU1TS PROVIDE A ^IMPlE. MEAWS POR 

CO.WTROLU.MCi £XTe.R.NAL 0£ViC£.S W(TH A. 
VIDEO MOMiTOR. . . . : ■ 

LIGHT- ACTIVATED RELAY T: 

Rti-rtV »ROP‘- Cut WHtN SCR££nJ AT PCI i£ gllt&tJT. 



PHOTOftE'ElSTOft -i-'IV 
(TAPE TO icREEw) A 



AOJO'ST SCREEN 
eRl6ATME^S AS KJECESSARV 




. PCI- dS£ 

R1 Et-ACK TAPE ■ 
lOOK _ .: :i 

z y 

— 

k . D-I 



Pa 



\ 

Screen 



ftt 

i 



Ri comtRolS 

SEWSiTWiTY . 



RH 

^7 



4v,s:oOJL 



DARtC-ACTIVATED RELAY . T 

, RElAV FyuLS IN ujHEN TCREtW AT PCI IS OARK.. 

\ PMOTORtStSTOR +‘^V adjust screen 
1 (tape to screen) . 1 erigrtwess as necessary 



PCI- USE 
Pci &1AC K TAPE 



RZ controls 
sensitivity. 



RH 
^7 , 







SCRtBfJ 





IMPROVED VIDEO MONITOR REL^Y 

T^^lS CIRCUIT USES Dual pmoto resistors 

TO Provide DiPFEREwtiAl oPERATiOM. ChAwgES 

1/^1 Room. t,i6HTlio6. cause TKE SAhE REs/crA/ucE 
CHAsJEE uA 60 TW PMOTORESISTORS , THUS THey 
CANCEL one another.* ONCV WHEN PCi 
ftECEWES MORE LI<5HT THAN PcE IS THE 

Circuit unbalancEP amD 7>vE ftELAV actvAtED* 





PROGRAM 




Cursor 





THIS CIRCUIT EASILY RESPONDS TO VARIOUS CURSORS 

generated gv tvpical paint prosra»-is. the 
Prototype could Be set C^if^ Rl) To Actuate; _ , 

THE RELAV WHEN THE .TEXT CURSOR IN HICRoSOfT 
PAij-tTBROSH approached. Pci (white Q/st, slack\ . 

SI - 







V)t>EO MONITOR SENSOR PROGRAMS 

■ ^ ■ 

MEK.6 AiR£ some Simple PitO0iR.ftMS that 
OEMOM srRATe ^Aow A Computer cam cowtRol . 
HxternAl devices. Via owe. or more uoat 

SEtMSOftS THAT RECEIVE PROORAMKED PLASHES 
OF EliSMT <^Rom the MOMITOfi’S SCR.EEM. _ 

THIS (S3 BASIC PR06PAM. PLACES AW '' X" AT 

THE same Place ow the scree w foe lo 

OW' OFF CVClES ; 

: : ..... . . . ? 

R£nV X OaJ X off DEMO 

^ 

FOR A = 1 TO iO .; 

.locate 2 O.SO: PRiwT «X" ...i. 

FOR Kl = 1 TO 1000 ; WEXT M . 1. 

locate to ^ so : PRtWT " 

FOR M = 1 TO 1000 V MEXT M 

WEXT A i. 

En) D . ; ..... i.„. 

E 

I i 

HOuo THIS PROSP.AM \AJORv:,S,' .. ; 

For a = 1 to 10 COMTROLS WOMEER OF , 
CM- OFF .CYCLES. FOR EXAMPLE , CH AWSE i .. 
.10 TO loo FOR 100 CYCLES. .; 1. 

LOCATE lO^SO: PR'MT "X" PLACES AN "X" Ar’ 

Row 20, column So. a typical mowjtoR has 

25 Rows AND 80 columns. VQU CAM f^AcE ; 
THE “x" Anywhere within this ranoe, . . 

For W = 1 to looo : k)£XT N determines 
H ow LOwE. THE ‘’X" STAYS OM AnO OFF. 
INCREASE the second WUMBER to increase 
THE DELAY. 

FOR FLASHIMiS CuRSoR, CHAMiSE LOCATE STATEMENTS; 

* =■;■■% ■ ■ -t 

.Locate lo, 50,:i , o, t C«^'..'Rsor om) 

h s.. ^ . I .j . . V . .S . ,k. ■. t. S ...... 

Locate 20 , 50 , i , 1^0 ..Ccuslsor off) 

2 6 



THIS PRO&RAk ALTeRWftTtLV FLASHES Aw "X 
AT TWO ADTACtWT LOCATtOWS TO CO/OtROL 
TU)0 LI6 HT SEwSORS. 

RtM c>uAl Flasher routiwe . , 

cls . . 

FOR A = 1 TO 10 
LOCATE. 10, SO ‘ PRimT “x" 
locate ZO, qO ; PRtwT‘* " 

FOR tJ - 1 TO looo : MEX-T n 

locate 10, so ; print “ " 

locate 20 , ad,; print" x“ ; 

FOR tvJ = 1 TO ioo o : w£kt M , : . ; 

(OExr A 

EmO 

lOOTE : THIS PROORAM AfOD TME oxJE OW 
FACiKKS PtoE IWfLL UJORK. VLnTH SAsiC If 

Vou Place a cowsccutiue aju/ter eefore 
EACA Ll/ 0 £, C^RV io, 10,30, Ere. so you , 

cfihi ItOSERT MEw LIMES LATER.') 



MOblFVlNCTHE SCREEN SVMiBOL 

LOCATE IS THE SIMPLEST COMMAND FoRi ; 
PLACKsXS A character AT A DESIRED PLACE . 
OH THE SCREEM. IF "x''OR OTHER K£V§OARD 
CHARACTERS Dd MOT PRoViOE EmOOE-H Li^HT 
OR contrast to activ'Ate VoyR semsoR , 

INCREASE THE SCREEN ERiSHTNESS OR TRV USIM,6 

AN ASCII character Accessed sy the chr$ 
statememt. i=oR example: > 

locate 20,20’. PRitOT chR i (i^s) 

PLACES A WHITE 60X 0/0 THE SCREExJ. ; 

other Suitable ascii svMeoLS iwclude; 

Q ' 17L 1-11“^ +-214> n-2tD , 

□ '177 + - X‘?7 □ - 21^ a-lLS, '-ISO, 

■■ ■ ! ; : 

SEE PROGRAM MANUALS FOR COMPLETE LI^T. : 




UGMTNIMG SENSOR 



USE. THIS CiRCOlT TO 
D£.r£CT DiSTAmt Fi-ASH£S 
Of U<S-HrNtfJ<S. 




SlMCe. A Lv<S.RrM\NG gOLT IS A GfANT 
Radio tRAi>JSMITT€.R ^ A tRAwsistoR RADio 
cam detect Sut the. PdP5 

AmD Cft.ACR.i.6.S Vou wear do MOT ftEvEAL 

TA6 Direction op twe usHTWifOG. this 

CIRCUIT (MDtCATES THE GENERAL DIRECTION 
OF U6ATM1MG BOLtS DuRIMG THE DAY 
WHEN IT WAY gE TOO SRIGWT 7D SEE THE 
PLASHE.S. AT AJlGWT IT WILL DETECT 
DISTAmT UGHTWWNG THAT MAY EE TOO 

faimt to see. 

FOR BEST results MOUmT TH£ SOLAR CUL 
behind a MAGfJiFYtMG LEME. A LARGE 

Plastic fresmel lems such as the 
flat plastic lenses SOLD AS PAGE 
MAGNIFIERS WORKS WELL, THE LEMS 

WILL collect Much wore light than 
THE solar cell alone and it will 

MAKE THE .SEA) soft U£RY DIRECTIOW AL. 

Mo 



■ f. 



AW 
R3 

IK Leo 
I 




o/>riOMAL l£0 Output. 
L£D UJtLL Pi_iCK£R And 
FLASA ResPOMSE 
TO L\SMTKHNC?- 




TO MAKE A &IR£crlO^>AL S£(oSOR, 

CtM.EWT A SOLAR C£i.L TO -m£ 1NS)D£ Of 6ACH 
SIDE OF A CLEAR ^auAR-E PlASTiC gox. 

ASSekble Four semsor circuits with aw L£C> 
output (less 36 U Audio our Pur 5TA6 &) ON A 
.Circuit eoaao and install board aud 

BArrefty inside THE Plastic Eox . select a 

6iFF£REWT color (RED , VELLOUJ , ORANGE AND 

green) For each led. install rue l£Ds on •!?<£ 
.Same side of the box io thev can ee seea) 
from a distance, mark. Each side of the 
Box WITH the Four, compass directions 
(NORTH east, south AND wEST) AnD NOTE 
THE LED COLOR FoR EACH DIRECTION. PLACE 
THE sensor in an OPEN FIELD SO THAT ITS 

North side faces north and u»here you 

CAN SEE it from INSlPE VOOR HOUSE- . 
COLOR OF flashing lED oR l£D s luill 
indicate TH£ APPROXIMATE. Old&CTtOH Of- 
lightning bolts. . . : : i . ; i 

Hi 



INFRM^ED SENSOR 

A THeRKlSTOC A temper ML tRe.- SENS iTl\/e 
RESISTOR.. IwStAu. a thermistor at the EotAE 
Point of A peash^iiSht REFEEcToR to detect 
(lOPRARfcD RADIATION PRoH h£AT SouftcES. 



1 , ■ 




INFRARED SWITCH 



InTAARED FLASHLuSHT + ‘^V 




Connect eattERv and ujAit seuERac seconds 
TO ALCouJ TH£RMiSToRS TO SrARJCiaE. AOJOST R4. 
(JNTtC CED JUST SWITCHES OFF. Pi-Ac;£ VooR 
HAnO mEaR reflector. AmD L&0 SHoucD TORN 
ON. A MATCH will TRlGSER THE CIRCUIT FROM. 
LtP TO 1 METER. (_AI30 uT S FEEt) OR MORE, NOTE 

that CHAN<£ES in air THMPE RAT0R£ pause 

EQUAL CHAMfiES IN T1 AND T2. 6oT AW 
INFRARED SOURCE AFFECTS ONLY Tl, TO ADD 
relay see similar CIRCUITS IN THIS Eootc. 

HZ 



INFRARED AMPLIFIER 



CIRCUIT VJILL IWDIC^TR THt PRESENCE OP 

^ FLAiM.E or hot SOLbERWd l,RoM. THE OUTPUT 
\/0LTAG£ IfOCREASeS AS tMPRARED 

IWCRtASES- 



+ qv 



PLASHLIt&HT REFtecroR 



TS- 





T 1 AMD TZ- 
RAOiO SHACK 
rueEMtsTofts 






T TO A mALOG 
MULTIMeTER- 



F\ 

IR SOURCE 



RE 
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S£T Multi ME.T&R TO o~s OR o*lo uolts bC. 

Adjust ri umtu. meter kieeole is mear. 

,C£MT£R of meter SCAC£. An! IMFRAREO SOuRCE 
.WITHIN Field of V\Bvj of R£Fi.ecTOR WILLCAUS£'. 
.THE METER M££DL£ TO DEFCECT UPWARD CtO RIGHrV 
remove iR Source AmD T>t£ METER NeEDI-£ WILL 
M 0 U£ DOWNWARD C.TO LEFT). COR RECT AU G/JM£NT 
.OF Tl inside n+E r£Fl£cto/j is important. . 

REFLECTOR AUGNMEMT 



iTPtRMlSTOR MUST 
;be at REFcEctoR 

.FOCAL POINT, THE [ J 

■FOCAL Point IS 
iiMHECE Filament 
.OF FLASMUG-WT M\SAUOw£( 

,EULB UuOOLD BE. '' 

.LOOR . I-MTO. R-EFLECT.OR And, S££^ 




MLSALIOwEO . ALIGmED 




P0LAR12ED L16MT 



WAweS OF ORDlNAd'Y 
light VISRME IfJ 
MAwV DiREctiomS. 

LIGHT WA\;£S TKAT 
Tfi-AVEL TO Vou£ 

EYES FROM TlHit 
ClRC£.t EELOVU \zieeATE 
LIViE THIS : 




UMPouAP-l'ZED LIGHT 



RKV5 OF REfLECTED 
LIGHT AMft LIGHT THAT 
PASSES THROUGH SOME 
materials VlERATE IM 

OWLV some ciaertioms. 

IF THEY Y16RATE iW OMLV 
One OlRECTlOhl, the 

LIGHT IS .Polarised 




POLARIZED LIGHT 



SOMuGHT reflected from. UJATER, ‘R^i 

GLASi Amo MEtAL 13 PARTIALLY Oft EvEN 

CoiaPletbly Polarized. Sum glasses with 

PoLAEIzimS LEmSES 6lo.cr THE GLARE OF , ; 
reflected SUMLIGHT, UjHICH mares them 
Popular with People who Fish or Skv. 

THE Skv <lo" Away from the sum is partially. 
PolaRizeto. You cam see this VOuRSElF with, , 

THE HELP OF POLAftizeO SUM GLASSES. : 



THE Most. PolaRizED sectiom. 
OF .THE SWV APPEARS AS A 
DARK E,AmD wk£m viewed 
THROUGH PDLAMzeP SUMGLASSeS. 
WITH YOuft 6 Ack TO THE SuM , 
Look At THE SkV Ro® AWAY 
PROM. THE Sum to see this: 



THE Polarized Eamd is best 
seem wear. Sum Rise oR. Sum SET 
WHEm it is STRAIGHT ouER 
head AsjO Forms a wEARLY 
worth- south bawd. , . , 



Polarized 

SKV LIGHT 

i 




b 



/ 



5uriS£T 



OKS£^iveR \aJJTH 
P0lA8l? iN<» 





POLARIZED LIGHT SENSOR ' " 

POLAR.iZlisi<S PltT£R>S ARE AvAu-AgcE. EROM 

camera ano Science stores, or use lemses 

from \n£XPEmS\UE POLARaiM& SUNlSLASSES. 
CROSSiMG ruJO polarizers ECOCkS MOSTAKSMT. 




UNCROSSED 




PART I A UV CROSSED 




CROSSED 



TWiS PRlMClPCE CAiU EE USED TO MAKE SEmSORS 
WHICH tSMORE ORDINARY A] 6HT LUHfAE RESPONDING 
TD POLARPZtD t-lGHT. 



LIGH r 
.SADCKED 

I 

PCI 



J 


k. . .. 


PCI 4z- PhotoResistoRS 


R3 1 


1 






IK < 


R2." SENSITIVITY 




h. 


L£l> J 


1 • 


z 
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application; 

ADD Polar iztR 
TO Fi-ASHU&AT 
AhD USE'R^R 
REHOTE, CCntSoA. 



YMEN the light LEuec At" 
both ai&ht sensors equal 
TH t led LS off, when THc 
uGwt is partially or. 
cofiPletelv Polarized so 
that PC.1 RECEIVES MORd 
light than PC2,, THE- 
CDhPARAtoR will SloITCA 
the. led on. see ELSewHERE. 

IN THIS SoCIC FOR. HOW TO 
ADD A RdLAY TO CiRcuiT,. .. . 

HS 






INTEGRATED LIGHT SENIORS 

IMT£(SRATED LISiMT SENSORS COMEiNE. A 
U6hT-S£MSiT 1J£ PWoTOCiiDDE AnD AA(ft-lFi£R 
oR. oscillator in a WimiAtoRE PAckA<&£ 

With a EotLT- in uijnTjow OR tEwS, SOME 
ARE encapsulated iN DV£& PLASTIC THAT 
TRANSMITS NEAR jNPRARED WHRE. SloCRJNG 
VIS16.LE Li<SAT, 



LIGMT-TO-TONE SEKSOR 




T.I. TSLR3S 
OR SIniLAR. 



USE TO monitor 
VIDEO DiSPLAV. 



computer ORWE 

L\&MT, OPEN 
DRAWERS, ETC. 



OUT 



•tS TO 4 



ultra -simple 

Ll GM T -TO - TON E 
SENSOR V 

X 



PjEzoecEctRic, 
E>ozzed 
element 

(.PE DtSki 

Attack Pz 
DISK with Z-S(D£0 tape 



TAPE 




t \ 



f 

LAM.P, LED 

SUN LIGHT 

FLAmE 1 




battery 

CL\P 

VOLT 

SATTEP'f 




TO + H VOLTS 
TO Pz DiSk 

And iS Round 



DARkTAPE DNTSL22S WILL. REDUCE S£nSiTIV(T>, 




IR RE^AOTE CONTROL SEMSOR 

L&\) VMli.L GLOvJ OP 9 uLSAt£ iP xR REkOT£, 
COWTROL TRAKlSM.iTrE.R IS TRl^lslS NAitt I M G. 



T\J OP ST&R-EO T.X, TSL2SO U SHT-TO'VoLTA££ 

REMOTE CqmtRoL Converter 




LIGHT- ACTIVATED RELAY 



use TWIS CIRCUIT TO sewSE PEOPCE, OETECTS, 
CARS, Etc. wjor<s best at wight or iw 

SuBOuED LIGMT. TO HElP SCOCk V'SlECE EIGHT 
PEACE Pftoc£si£0 color ffUwT Ficm ouER TSLESO, 




LRKP , LED, 
SowUGHT, ETC. 

HELP gLOCK 

ROOK light 8v 

NoumtiiOG a 

Tuee OVER TSL250. 
TK6 color PRiwt 
<^?££ above) 
ACTS Uk£ AM 

Injfrared filter. 






OPTtCM LEVEL SENSORS 



I 

TH£<^E GPTICAC t,£y£L SENSORS KRu£ AuOIBLE. 
OUTPUTS- FOR. 6EST RE.SOOTS IOLUMIMATE SIDE Of 
i-EuEO VIAL with led AnD PCAcE LISHT SEajSOR 
EEEOW VtAL, IWSTALL in LfOWT-ritSHT goX. 



V)C\R\^SLE TOME LEVEL SENSOR 




SWITCHED TONE LEVEL SENSOR 




adjust RS until PiezoELECTR-lC CP^) E'J22£R 
SOUN&S WHEM guSELe. IS CEwTE-RED IN VJAi.,.. 




